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APPENDIX:J



FLOODPLAIN MANAGENT ASPECTS

Of the EImwood Development

BACKGROUND

Major portions of the proposed Elmwood project are in the 100-year floodplain as
defined by FEMA (Federa Emergency Management Agency). The development may be
consdered as conssting of three separate but somewhat interconnected pieces. the
portion east of Abel Street; the resdentia portion west of Abel Street; and the
commercia portion west of Abel Street.

The commercid portion west of Abdl Street is gpproximately rectangular in shape and
pardlelsthe |-880 freeway. This piece is gpproximately 500 feet in the east-west
direction (from the EImwood Correctiona facility accessroad to the east to the 1-880
freaway to the west) and 2000 feet in the north- south direction (from existing industrid
uses to the north to Great Mall Parkway to the south.)

The resdentid portion of the project that iswest of Abd Street abuts the commercia
piece to the west and runs easterly dl the way to the earthen levee aong the west bank of
Lower PenitenciaCreek. This creek isaflood control channd under the jurisdiction of
the Santa Clara Vdley Water Didtrict. Thisresidentid portion of the project is
approximately 500 feet wide and abuts an 80-foot Hetch-Hetchy right- of-way on the
south sde. The northern boundary is the back of existing single family residences that
front on Sylvia Avenue.

Lower Penitencia Creek is one of the primary sources of flood watersin the loca area.
The creek itsdlf congidts of gpproximately 4 miles of channd within the City of Milpitas
and drains an area of about 27 square miles (at the 1-880 crossing). Added to the flood
sources are upstream overflows from Upper Penitencia Creek and from Berryessa Creek.
Flood waters travel in a downstream direction and co-mingle in the vicinity of the
proposed project.

The FEMA (Federa Emergency Management Agency) FIRM (Flood Insurance Rate
Map) for the Ste was reviewed. The FIRM is Panel 3 of 4 for the City of Milpitas. The
1998 FIRM, designated as “ 060344 003G,” showsthe Ste east of Abel Street has having
a 200-foot zone of sheet flow flooding 1-foot deep. The portion of the Site between the
Great Mall Parkway on the south to the exigting devel oped area to the north is shown as
subject to sheetflow flooding — that is shdlow flooding — to an average depth of 2 feet.

At the southern end of the existing development north of the project Site, the water
surface elevation is shown as 20 feet NGV D (Nationad Geodetic Vertical Datum.)
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The published discharges dong Lower Penitencia Creek have not changed from those
published in the 1986 Food Insurance Study report for the City of Milpitas.

In 1984 the Santa Clara Valey Water Didtrict constructed flood walls and levees dong
Lower Penitencia Creek from the southern entrance to Elmwood downstream.

Sometime after 1984 and before 1997 a second, northern entrance to the Elmwood
Correctiond Facility was congtructed. The Santa ClaraVdley Water Didtrict (SCVWD)
required a 0.5-foot raising of the floodwall and levee upstream of that newest crossing of
Lower Penitencia Creek. Thisfloodwall raising was verified by field ingpection.
However, no backup data could be located by the Didtrict staff and no such data was
included in the SCVWD hydraulic modd.

From 1997 to 1999 a series of Letters of Map Revison (LOMR's) were issued by FEMA
for the Summerfield Tracts upstream of the newly congtructed Great Mall Parkway.

While the structures were shown to be above the 100-year flood eevations, the floodplain
was not changed to reflect these LOMR's.

The 1997-1999 LOMR' swere al developed having 1,200 cfs flow down Lower
Penitencia Creek downstream of Great Mal Parkway and 1,200 cfs flow through the
Summerfidd subdivison and dong Greet Mdl Parkway. Thislater 1,200 cfsflood water
ultimately flowed under Great Mdl Parkway and under a street stubbed to the north. A
seriesof 10, 12" wide by 4' high reinforced concrete box culverts were congtructed as
part of the Great Mall Parkway interchange from [-880 so that the 1,200 cfsthat didn’t fit
into Lower Penitencia Creek would be discharged to the area between 1-880 and the
Elmwood Correctiond facility parking lot.

The exigting hydraulic models for Lower Penitencia Creek condsted of an HEC-2 mode
from the origina (1976) Flood Insurance Study and a 1991 HEC-2 mode developed by
the SCVWD which included the wall congtructed in 1984.

The known flooding sources at the Site included:  the sheetflow on the portion east of

Abe Street; and the sheetflow coming under Great Mal Parkway and proceeding through
the commercid and resdent Steswest of Abel Street to flow into the existing residentid
and industrial uses north of the project site.

The Lower Penitencia Creek channel was constructed by the SCVWD and appears not to
have been consdered by FEMA in congtructing the flood maps. Even though this creek

is now leveed and waled, the question remains whether the floodwaters contained by this
project are ill a source of flooding to the project. This question will be addressed in the
section immediately below entitled “ Channd Capacity.”
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CHANNEL CAPACITY

The hydraulicsin Lower Penitencia Creek were modeled to determine a) the exigting
conditions water surface elevations in the creek, and b) the approximate head loss due to
the addition of a proposed bridge which would connect the planned development to Abel
Street.

The basic information used to create the hydraulic model for Lower Penitencia Creek
came from two sources. Cross sections 8849 to 15226, corresponding to the reach
between Marilynn Drive and the origind (the southern) Elmwood Correctiond Facility
entrance, were taken from the SCVWD’ s “design modd” from 1991. (The flood walls
were constructed in 1984.) Cross sections 15345 to 20100, corresponding to the reach
from upstream of the south Elmwood entrance to the confluence of East Penitenciaand
Lower Penitencia, were taken from the origind (1970's) Flood Insurance Study modd.
Field measurements were taken of dl bridges from Marilynn Drive to Main Avenueto
verify the accuracy of information in the moddl. The north Elmwood entrance bridge at
cross sections 14273 to 14323 was added into the model using field measurements of the
bridge and the closest upstream and downstream cross section geometry. The model was
modified to incorporate the effects of pressure flow under the various bridge crossngs
using the HEC- 2 specid bridge method, which was not used in the origind SCVWD
moddl.

Table 1 shows the in freeboard (top of wall or levee devation minus the devation of the
100-year flood a the same location) on the flood walls and levees at various places dong
Lower Penitencia Creek as shown in the origind SCVWD modd and in amodel that was
revised to more accurately account for culvert losses.

The origind SCVWD mode envisioned generdly more than 2 feet of freeboard and
sometimes more than three feet. The revised mode, however, isatruer picture of the
freeboard Situation. The freeboard is dways less than 2 feet and upstream of the origind
(southerly) Elmwood entrance bridge the fregboard is less than one foot. It must be
noted, however, that the channd upstream of the southerly Elmwood entrance is not
leveed or walled, but is an incised channd and as such freeboard is not a FEMA issue.

The upgrading of the Water Digtrict modd was then extended to conform to the FEMA
discharge of 1, 200 cfs throughout the reach. The results are shown in the table under the
column labeled “ Revised SCVWD Modd FEMA flows.” The negative freeboard vaues
indicate that the water will not fit ingde the channel and overtopping may occur.
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TABLE 1

FREEBOARD ALONG
LOWER PENITENCIA CREEK

Freeboard | Freeboard | Freeboard
Discharge (feet) (feet) (feet)
Upstream of
CalaverasBlvd.
1,050 cfs 1,050 cfs 1,200 cfs
Street Channel Elevation of Original Revised Revised
Station (ft) | Bank/Wall (ft) | SCVWD SCVWD SCVWD
M odel Model M odel
FEMA
Flows
Marylinn Dr. 8887 17.4 18 17 17
Calaveras Blvd. 11278 18.3 21 1.6 16
SerraWay 12077 18.7 21 16 15
Shop Ctr. Drive 12319 19.2 24 16 14
Junipero Dr. 12729 19.7 26 14 1.0
Corning Av. 13275 205 34 13 05
SylviaAv. 13479 209 32 1.0 -0.1
Elmwood North 14323 21.9 N/A 14 0.2
Elmwood South 15206 215 25 0.5 -11

FEMA requires at least 3 feet of fregboard aong earthen levees and never less than 2 feet
of freeboard along nor+earthen structures; however, FEMA usudly requires 3 feet even
along non-earthen Structures. Asthereis not sufficient freeboard along the flood control
project and as there appears to be overtopping given the FEMA 100-year discharges,
Lower Penitencia Creek overflows must be considered to be a source of flooding to the
project.

If the complete levee is considered to be removed to natura ground (the conditions that
FEMA requires for levee projects that are not certified as being capable of containing the
100-year flood), thereis a most 100 cfs that would overflow from Lower Penitencia
Creek onto the site. This 100 cfs must be considered a flooding source to the project
components west of Abel Strest.
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Additiona hydraulic work was done with a proposed bridge located mid-way between
Sylvia Avenue and the northerly Elmwood entrance bridge. This bridge was found to
increase the water surface elevation by, at mogt, 0.2 feet and generdly less than 0.15 feet.
To mitigate this very smdl impact, it was proposed that asmdl, 0.2-foot diameter
auminum railing be adhered to the top of the flood wall upstream of the proposed bridge
and that the levee upstream of the bridge be raised by 0.2 fest.

FLOOD POTENTIALS, IMPACTSAND MITIGATIONS

There are five potentid flood sourcesfor the Ste. Thefirst is the sheet flow that crosses
the portion of the project east of Abel Street. A computation based on norma depth of
the 200-foot wide flood path at a depth of 1 foot yielded a discharge of 370 cfs. This
discharge must be accommodated with the placement of the buildings and grading on the
east 9de of Abe Street. This discharge must be able to flow through the Stein
gpproximately the same location as shown on the FIRM and discharge to Abel Street
where the flood waters would then flow northerly on Abel Street. Some of these flood
waters can impact the Ste located westerly of Abel Street. These will be discussed under
the fifth source.

The second source of floodwaters is from the sheet flow coming from the east asiits
travelsdown Abel Street. Asthese flood waters travel down Abel Street toward
Cdaveras Boulevard portions will flow off toward the west as they pass each opening in
the flood walls at the intersecting streets such as: the northern entrance to Elmwood, the
proposed new crossing of Lower Penitencia Creek, Sylvia Avenue, Corning Avenue,
Junipero Avenue, etc. At the site these flowswill be on the order of magnitude of 50 cfs
flowing through each street opening from Able Street toward the Ste.

The third source of flood watersis the 1,200 cfs that flows northerly from near the
intersection of 1-880 and Great Mall Parkway. This discharge must be accommodated as
it makesit way northerly toward the existing developments to the north. 1t will discharge
againg the backwater noted in the third source.

The fourth source of floodwaters is from Lower Penitencia Creek between the end of the
existing subdivison to the north and the northerly Elmwood entrance bridge. If the levee
aong the western bank of the channd is*“removed” gpproximately 100 cfswould flow
toward the project Ste.

Source 1 — Sheetflow East of Abel Street

A park will be congtructed in path of the sheetflow. Thiswill keep the flooding the same
asitistoday. In addition, theland adjoining the park will be parking lots which will be
able to contain flood flows should overflow from the park occur. The structures built on
the east Sde of Abd Street must dways be aminimum of one foot (two feet in Milpitas
to meet the City’ s more stringent criteria) above natura ground and aminimum of one
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foot (2 feet in Milpitas) above the nearest crown f Abel Street. The Abel Street crown
criterion is due to the fact that the 370 cfswill turn northward down Abel Street and will
flow to adepth of gpproximately 1 foot above the crown.

Sour ce 2 — Sheetflow from Abel Street

The 370 cfsthat would flow northward down Abel Street toward Caaveras Boulevard
would be a a depth of approximately one foot over the crown of Abdl Street. AsLower
Penitencia Creek isimmediately to the west of Abel Street, and as the creek hasa
floodwall adjacent to the sdewak aong Abd Street, whenever an opening in the
floodwall occursto dlow for cross street traffic, flood waters can aso flow through those
openings and proceed to flood properties to the west of Lower Penitencia Creek.

The proposed development has two potential openings that could direct water toward the
dtewest of Abd Street. The first such opening would be the new bridge crossing
proposed to be constructed between Sylvia Avenue and the existing northern Elmwood
entrance bridge. This proposed bridge, however, would be set at a dope such that the
roadway on the west side of the creek is 3.5 feet above the centerline of Abdl Street.
Therefore, no sheet flow could cross &t this location.

The exigting northern Elmwood entrance bridge could, however, conduct sheet flow from
Abd Street to lands to the west. Approximately 45 to 50 cfs would flow though the
opening in the floodwall and proceed to thewest. Under existing conditions this flow
would join flow coming from under the Great Mall Parkway and proceeding down the
open field between the ElImwood Correctiond facility and 1-880.

To prevent flooding from this source after the project isin place, it is proposed to go onto
the Elmwood Correctiona facility and raise the access road and portions of the adjacent
parking lot so that when flood waters would enter the Correctiond facility Ste they could
not flow out of the “bowl” congtructed by the road and parking lot grading. This measure
would not only mitigete the exigting condition but would diminate the flooding from that
source.

Source 3—TheMain Flow from Under Great Mall Parkway

A tota 100-year discharge of 1,200 cfs has been determined to be present at the southern
end of the commercia ste. Thisdischarge isfrom overflows of Upper Penitencia Creek
and Berryessa Creek. The floodwater flow through the community upstream of Great
Mall Parkway, under a culvert under the Parkway and then under another culvert that
crosses under the access road to EImwood Correctiond facility.

The gpproximately 600-foot wide area between 1-880 and the Correctiond facility is

planned to be commercid and specificaly new car dederships. The FEMA 100-year
flood designetion in this arealis AO2 — sheetflow to an average depth of 2 feet.
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A typicd grading template has been developed for these new care areas. The template
would provide for a 165-foot wide building in the east-west direction. This building
would be set with itsfirst floor one foot above the 100-year flood devation. The easterly
and westerly areas from the building would go down to an devation of 19.5 feet and
would be used as the conveyance fecilities for the flood waters. These are the same areas
that would house the automobile stock on the sites. FHlood waters could be dightly over 3
feet deep on some of this stock parked in the lowest portions of the grading template.
Structures, however, would be high enough.

The flood waters would flow northerly dong the commercid site and would enter the
exigting developed areato the north. Currently there are four places for floodwaters to
fredly travel in anortherly direction: down Abbott Street, between the two industria
buildings that paralld Abbott Street, between the eastern industria building and the
resdentia area, and down Palmer Street. The flow down Pamer under existing
conditions would account for gpproximately 80 percent of thetotd discharge. The flow
between theindustrid and resdentia areas would account for gpproximately 3 percent of
the tota flow and the flows down Abbott Street and between the indudtria buildings
would account equdly for the remaining 17 percent of the tota flow.

Under exigting conditions the water surface eevation right at the northerly property line
iseevation 20 feet (NGVD) according to the FEMA maps. With 1,200 cfs flowing down
the commercid area, the 100-year flood would reach an elevation of approximately 22.4
feet from the Hetch- Hetchy crossing to near the southern end.

The proposed project would entail aregarding of the commercia section as described
above and would entall filling the resdentia development areaito an devation in excess
of 22.6 feet NGVD. That elevation was established as it would take that eevation to
keep the 83 percent of the 100-year flood moving down Pdmer Street and the area
between the indugtrial and residentia aress.

Thefird floors of dl structures in the commercia area must be set to an devation not
lessthan 23.6 feet NGVD.

No pad for any structure may be closer to the northern property line than 200 feet. The
same holds for the southern property line. These flow trangition areas dlow flow to turn
where needed unimpeded by the presence of fill for structures.

This plan will keep the floodplain the same on al upstream property owners, on all
downstream property owners and will allow the commercia structures to be free from
flood damage.

Sour ce 4 — Over flow from L ower Penitencia Creek

If the levee dong Lower Penitencia Creek from Sylvia Avenue to the northern Elmwood
entrance bridge were assumed removed, atota of 110 cfs would escape from the creek
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and flow to the west through the proposed residentia and commercia portions of the
project.

To prevent thisfrom occurring, it is proposed to massfill the area next to the SCVWD
levees dong the west Sde of the creek. This mass fill would fit in with the raised

roadway for the proposed crossing of Lower Penitencia Creek and with the raising of the
entire resdentid area so that first floors of al units are above devation 23.6 feest NGVD
to protect from backwater from the 1,200 cfs flowing through the commercid areafrom
south to north.

Asthere would be massfill dl the way to the proposed wall dong the northern boundary
of the EImwood northerly access road, there would be no need to consider flooding from
Lower Penitencia Creek that would flow directly onto the project Ste or onto the Hetch
Hetchy right- of-way immediately south of the residentia portion of the Site.

CONCLUSIONS

The congtruction of the resdentia units above the floodplain and the mass fill behind the
levee on the west Side of Lower Penitencia Creek would prevent the creek from directly
becoming a source of flooding to the Ste. The construction of commercia structures that
would block not more than 165 feet of the commercid floodplain and then have lower
areas for the passage of floodwaters would alow construction to be done according to the
City’ s floodplain management ordinance. The northern 200 feet of building-free area
would dlow the floodwaters to turn where needed and flow down areas to the north just
asthey do today. The southern 200 feet of building-free areawould alow the
floodwaters coming from the culvert under the access road to make aright 90-degreeturn
and flow in anortherly direction among the commercia properties.

The portion of the project to the east of Abel Street should |eave sufficient room for 370
cfs of sheet flow to get through the Ste & a depth of onefoot. All buildingsin this
portion of the project must have first floor evations aminimum of 2 feet above naturd
ground or above the nearest centerline of Abel Street whichever is higher.

These mitigation measures are designed to have flood-free developments and to keep the
flood Stuation the same on dl neighboring properties.
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